(The London Hospital, London El JBB) Cryotherapy in the Upper Air and Food Passages The therapeutic possibilities of using extreme cold were realized about 1963, when Irving Cooper developed the cryosurgical probe. A wide range of refrigerants have been used; liquid nitrogen, carbon dioxide and nitrous oxide have been the main agents employed.
A cooling velocity approaching 100°C/min achieves the lesion best of all. Tissues must be refrigerated to at least -20°C, and for the most part this is realized only by using refrigeration to temperatures far below that level. In addition, the lesion is only achieved by sweeping the tissues through very steep temperature gradients quite rapidly in a series of freeze-thaw cycles. The lesion is remarkable in being painless and largely without cedema, and on mucosal surfaces little is to be seen immediately after the lesion has been induced. The mucosa becomes slightly bluish, and thereafter, in 2 or 3 days, a shallow, painless ulcer develops. This heals slowly in 2 or 3 weeks without scarring. The final resolution is with a rather thin, but healthy, mucosal surface.
A series of lesions which present in the upper air and food passages have been treated with this tool. Although the mucosa resolves very well after the cryosurgical lesion has been induced, skin heals more poorly, often with blistering, occasionally with minor scarring. The lesion may well be caused by an avascular necrosis since there is, of course, prolonged vascular stasis following this type of refrigeration. It may also be due to shunting of electrolytes between various compartments in cells, following the break up of cell and nuclear membranes by the formation and disruption of tiny ice crystals in the various cellular and extracellular compartments of the tissues.
Two types of application are in common use: (1) With a cryosurgical probe, that is, with contact between a lesion and a deeply refrigerated probe through which a refrigerant is perfused.
(2) By use of a 'cryospray', which is a direct jet of refrigerant gas on to the surface to be treated.
Mucose may be treated with local anmesthetic or even without any anesthetic. A series of three freeze-thaw cycles initiates the lesion, and it is notable that the first ice ball created is not as large as the second one, and in its turn the second one is not as large as the third ice ball. This represents the immediate physical change that takes place in frozen tissues. Vascular lesions become bluish and swollen and slowly resolve with the disappearance of the angioma and its replacement with very small amounts of scar tissue. Papillomas become greyish, begin to slough and slowly resolve with a shallow, painless ulcer and the reappearance of smooth mucosa. Leukoplakia perhaps represents one of the most suitable targets for cryotherapy in the upper air and food passages. Conventional therapy by stripping and grafting these areas is troublesome, tedious and sometimes uncomfortable. However, the cryoprobe or, perhaps better, a fine cryospray will strip the. abnormal epithelium and the resolution which takes place is, once again, with thin normal mucosa.
One of the major benefits of cryotherapy has been the palliation it has afforded in malignancies uncontrolled by surgery or radiotherapy, but which are producing great pain in accessible parts of the upper air and food passages. There is no question that large, excavating, ulcerated, bleeding and extremely painful tumours in the base of the skull or fixed in the walls of the upper air and food passages can be palliated by repeated freeze-thaw cycles under general anmsthetic.
Well-differentiated carcinomas have responded more favourably than anaplastic and invasive growths. The elderly have done particularly well. It must be noted that collagen networks and bone survive the cryotherapeutic lesion, retaining their architecture but losing their cellular structure. Cryotherapy does not breach the walls of the large vessels. Capillary hemangiomas, particularly small ones, are ablated readily by cryotherapy. It seems probable that the limitations of cryotherapy have now become apparent, and it is now to gain entry to widespread usage. It has obvious and evident advantages over other methods, and it also seems probable that liquid nitrogen refrigeration, now readily available, will be used in most cryosurgical procedures. The repeatability of the procedure is also a great asset, as is the brief stay in hospital of any patient, and its painlessness.
